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ABSTRACT : PROBLEM TO BE SOLVED: To accurately control an NOX generation amount of an 
internal combustion engine. 

SOLUTION: An electronic control unit(ECU) 30 of an engine 1 detects the combustion 
pressure and the intake oxygen concentration by a cylinder pressure sensor 1 10 and an 
intake oxygen concentration sensor 25, and calculates the NOX generation amount of the 
engine by using an enlarged Zeldovich mechanism on the basis of a combustion 
temperature and a concentration of an air-fuel mixture calculated on the basis of the 
combustion pressure and the intake oxygen concentration. The deviation of a NOX 
generation amount target value determined on the basis of an engine operating condition 
and an estimated NOX generation amount is converted into the deviation of target intake 
oxygen concentration and the present intake oxygen concentration, and an opening of an 
EGR valve 23, an opening of a throttle valve 27 and a VGT 35 are controlled to make the 
oxygen concentration deviation zero. Whereby, the NOX generation amount of the engine 
can be directly controlled, and the NOX generation amount can by controlled accurately. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An inhalation-of-air presentation detection means to be an internal combustion engine's 
control unit and to detect the information about an engine inhalation-of-air presentation, An amount 
presumption means of NOX generation to presume the amount of NOX generation at the time of 
engine combustion based on a cylinder internal pressure detection means to detect engine cylinder 
internal pressure, and said detected inhalation-of-air presentation information and engine cylinder 
internal pressure, A NOX desired value setting means to set up a NOX generation weight label value 
based on engine operational status, The deflection of the amount estimate of NOX generation which 
said amount presumption means of NOX generation presumed, and the NOX generation weight label 
value which said NOX desired value setting means set up An oxygen density deflection calculation 
means to convert into the deflection of the desired value of an inhalation-of-air oxygen density 
required in order to make the amount of NOX generation agree in said NOX generation weight label 
value, and a current actual inhalation-of-air oxygen density, An internal combustion engine's control 
unit equipped with the control means which controls the control member of the engine inhalation-of- 
air system which affects an engine inhalation-of-air oxygen density so that the oxygen density 
deflection computed by said oxygen density deflection calculation means becomes zero. 
[Claim 2] Said control means is a control unit of an internal combustion engine according to claim 1 
which performs open loop control which controls the control member of said engine inhalation-of-air 
system to the set point which becomes settled according to this inhalation-of-air oxygen density 
desired value while computing inhalation-of-air oxygen density desired value based on said oxygen 
density deflection and a current inhalation-of-air oxygen density. 

[Claim 3] Said control means is a control unit of an internal combustion engine according to claim 1 
which carries out feedback control of the control member of said engine inhalation-of-air system so 
that said oxygen density deflection may become zero. 

[Claim 4] the heat rate at the time of the combustion which computed said amount presumption 
means of NOX generation based on said inhalation-of-air presentation information and engine 
cylinder internal pressure, and gaseous mixture — the control unit of an internal combustion engine 
given in any 1 term of claim 1 to claim 3 which presumes the amount of NOX generation based on 
concentration. 

[Claim 5] Furthermore, it has a fuel distribution information generation means which becomes 
settled based on engine operational status to generate the information about the charge distribution of 
gas column internal combustion based on the fuel-injection parameter which contains fuel injection 
timing at least, said amount presumption means of NOX generation — said inhalation-of-air 
presentation information and cylinder internal pressure, and said fuel distribution information — 
being based — the gaseous mixture at the time of said combustion — the gaseous mixture at the time 
of the combustion which computed and computed concentration — the control unit of an internal 
combustion engine according to claim 4 which presumes the amount of NOX generation at the time 
of engine combustion based on concentration and said heat rate. 

[Claim 6] Furthermore, the control unit of an internal combustion engine according to claim 5 
equipped with a fuel-injection parameter setup means to compute said fuel-injection parameter based 
on the engine output-torque demand of an engine operator presumed from the present engine 
operational status which contains an operator's accelerator control input at least. 
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[Claim 7] Said fuel-injection parameter setup means is the control unit of an internal combustion 
engine according to claim 6 equipped with a correction means to correct the fuel-injection parameter 
computed based on said engine output-torque demand based on the deflection of said amount 
estimate of NOX generation, and a NOX generation weight label value. 
[Claim 8] Said inhalation-of-air presentation detection means is the control unit of an internal 
combustion engine given in any 1 term of claim 1 to claim 7 equipped with the inhalation-of-air 
oxygen density sensor which detects the oxygen density under engine inhalation of air at least. 
[Claim 9] The control member of the engine inhalation-of-air system which affects said engine 
inhalation-of-air oxygen density is the control unit of an internal combustion engine given in any 1 
term of claim 1 to claim 8 which contains at least at least one of the EGR equipment which controls 
the amount of exhaust gas recirculation to inhalation of air, the supercharge control unit which 
controls an engine's charge pressure, and the throttle equipment which controls an engine inhalation 
air content. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the control unit of the internal combustion engine 
which can manage correctly the amount of NOX(s) generated in an engine in a detail about an 
internal combustion engine's control unit. 
[0002] 

[Description of the Prior Art] In order to reduce NOX generated in an internal combustion engine's 
combustion chamber, the attempt which controls an engine's combustion condition is made from the 
former. Although it is effective to reduce an engine's combustion temperature by EGR which makes 
inhalation of air circulate through a part of exhaust air of an engine in order to reduce the amount of 
generation of NOX, a kind of trade-off is between an engine's amount of NOX generation, and an 
engine output and fuel consumption, and changing all into the optimal condition has a difficult 
problem. For this reason, it is necessary to optimize engine operational status so that an engine's 
amount of NOX generation can be reduced as much as possible after taking an engine output and 
fuel consumption into consideration. 

[0003] Thus, as an example of the control unit of the internal combustion engine which tried to 
rationalize the amount of NOX generation in consideration of an engine output and fuel 
consumption, there are some which were indicated by JP,1 1-23 683 3, A, for example, a combustion 
stage [ in / by adjusting control parameters, such as closing motion timing of an engine induction- 
exhaust valve, and the amount of EGR(s), based on engine operation parameters, such as loaded 
condition, engine cylinder internal pressure, and an exhaust air air- fuel ratio, in the compression 
ignition engine which the equipment of this official report injects a fuel to an engine suction port, 
and supplies a fuel in a gas column in the form of premixed air / a combustion chamber ], and 
gaseous mixture — he is trying to control change of concentration and cylinder internal pressure the 
equipment of this official report controls an engine control parameter to a precision according to 
engine operational status in this way — engine exhaust air — coexistence with reduction of 
description, especially the amount of NOX generation and reservation of the optimal engine output 
for engine operational status is aimed at. 
[0004] 

[Problem(s) to be Solved by the Invention] Although the equipment of above-mentioned JP,1 1- 
236833,A is controlling the engine control parameter to the precision based on engine operation 
parameters, such as loaded condition, engine cylinder internal pressure, and an exhaust air air-fuel 
ratio, it has not necessarily managed the amount of NOX generation in combustion itself directly, 
and does not have a guarantee that NOX under exhaust air is reduced, either. Moreover, as 
mentioned above, the relation of a trade-off between the amount of generation of NOX, and an 
engine output and fuel consumption is, but with the equipment of the above-mentioned official 
report, since neither the amount of NOX generation nor an engine output nor fuel consumption is 
managed directly, if these one changes by actual operation, it will separate from the amount of NOX 
generation from desired value, and it cannot manage the amount of NOX generation correctly. This 
invention aims at offering the control unit of the internal combustion engine which can manage the 
amount of NOX generation in an engine correctly in view of the above-mentioned problem. 
[0005] 
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[Means for Solving the Problem] An inhalation-of-air presentation detection means according to 
invention according to claim 1 to be an internal combustion engine's control unit and to detect the 
information about an engine inhalation-of-air presentation, An amount presumption means of NOX 
generation to presume the amount of NOX generation at the time of engine combustion based on a 
cylinder internal pressure detection means to detect engine cylinder internal pressure, and said 
detected inhalation-of-air presentation information and engine cylinder internal pressure, A NOX 
desired value setting means to set up a NOX generation weight label value based on engine 
operational status, The deflection of the amount estimate of NOX generation which said amount 
presumption means of NOX generation presumed, and the NOX generation weight label value which 
said NOX desired value setting means set up An oxygen density deflection calculation means to 
convert into the deflection of the desired value of an inhalation-of-air oxygen density required in 
order to make the amount of NOX generation agree in said NOX generation weight label value, and 
a current actual inhalation-of-air oxygen density, An internal combustion engine's control unit 
equipped with the control means which controls the control member of the engine inhalation-of-air 
system which affects an engine inhalation-of-air oxygen density is offered so that the oxygen density 
deflection computed by said oxygen density deflection calculation means may become zero. 
[0006] That is, in invention of claim 1, the amount of NOX(s) generated in an engine based on 
engine inhalation-of-air presentation information (for example, inhalation-of-air oxygen density etc.) 
and cylinder internal pressure is presumed. Furthermore, based on engine operational status, a NOX 
generation weight label value is set up as the minimum amount of NOX(s) in the range in which an 
engine output and fuel consumption do not get worse. Furthermore, the deflection of this desired 
value and estimate is converted into inhalation-of-air oxygen density deflection, and the control 
members (for example, a throttle valve, EGR equipment, a supercharger, etc.) of an inhalation-of-air 
system are controlled so that deflection becomes zero. The amount of generation of NOX in an 
engine is controlled by this by the desired value according to engine operational status, and an 
engine's NOX yield comes to be managed correctly. 

[0007] According to invention according to claim 2, while said control means computes inhalation- 
of-air oxygen density desired value based on said oxygen density deflection and a current inhalation- 
of-air oxygen density, the control unit of an internal combustion engine according to claim 1 which 
performs open loop control which controls the control member of said engine inhalation-of-air 
system to the set point which becomes settled according to this inhalation-of-air oxygen density 
desired value is offered. 

[0008] That is, inhalation-of-air oxygen density desired value is computed from oxygen density 
deflection and a current inhalation-of-air oxygen density, and a control member is controlled by 
invention of claim 2 by the value defined according to the computed desired value. Thereby, an 
inhalation-of-air oxygen density is adjusted to desired value for a short time, and oxygen density 
deflection is controlled by zero. 

[0009] According to invention according to claim 3, the control unit of an internal combustion 
engine according to claim 1 with which, as for said control means, said oxygen density deflection 
carries out feedback control of the control member of said engine inhalation-of-air system so that it 
may become zero is offered. 

[0010] That is, in invention of claim 3, since feedback control of the control member of an 
inhalation-of-air system will be carried out so that this oxygen density deflection may become zero if 
oxygen density deflection is computed, finally it is correctly completed as zero by oxygen density 
deflection. 

[001 1] the heat rate at the time of the combustion which computed said amount presumption means 
of NOX generation based on said inhalation-of-air presentation information and engine cylinder 
internal pressure according to invention according to claim 4, and gaseous mixture — any 1 term of 
claim 1 to claim 3 which presumes the amount of NOX generation based on concentration is 
provided with the control unit of the internal combustion engine of a publication. 
[0012] namely, the heat rate in a gas column at the time of the combustion computed in invention of 
claim 4 based on inhalation-of-air presentation information and engine cylinder internal pressure and 
gaseous mixture — the amount of NOX generation is presumed based on concentration. Combustion 
models, such as for example, an expansion ZERUDOBITCHI (ZELDOVICH) device, can be used 
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for presumption of this amount of NOX generation. 

[0013] According to invention according to claim 5, based on engine operational status, become 
settled further. It has a fuel distribution information generation means to generate the information 
about the charge distribution of gas column internal combustion based on the fuel-injection 
parameter which contains fuel injection timing at least. Concentration is computed, said amount 
presumption means of NOX generation — said inhalation-of-air presentation information and 
cylinder internal pressure, and said fuel distribution information — being based — the gaseous 
mixture at the time of said combustion — the gaseous mixture at the time of the computed 
combustion — the control unit of an internal combustion engine according to claim 4 which presumes 
the amount of NOX generation at the time of engine combustion based on concentration and said 
heat rate is offered. 

[0014] namely, ~ invention of claim 5 — the gaseous mixture at the time of combustion — the charge 
distribution information of gas column internal combustion which becomes settled based on engine 
operational status in the case of calculation of concentration, for example, was generated based on 
fUel-injectiori parameters, such as fuel injection timing and fuel oil consumption, is used. Although it 
is also possible to compute based on inhalation-of-air presentation information and cylinder internal 
pressure using the fixed fuel distribution assumed beforehand, the charge distribution information of 
gas column internal combustion the fuel distribution information which becomes settled according to 
actual engine operational status — using — inhalation-of-air presentation information and cylinder 
internal pressure — being based — gaseous mixture — by computing concentration, it becomes 
possible more to good-presume the amount of NOX generation to accuracy, and it becomes possible 
to manage the amount of NOX generation to accuracy more. 

[0015] According to invention according to claim 6, the control unit of an internal combustion 
engine according to claim 5 equipped with a fuel-injection parameter setup means to compute said 
fuel-injection parameter further based on the engine output-torque demand of an engine operator 
presumed from the current engine operational status which contains an operators accelerator control 
input at least is offered. 

[0016] That is, in invention of claim 6, a fuel-injection parameter is defined based on an engine 
output-torque demand of an operator. It becomes possible to manage the amount of NOX generation 
correctly also in the engine which performs the so-called torque demand control which controls an 
engine by making a power torque demand into a parameter by this. 

[0017] According to invention according to claim 7, the control unit of an internal combustion 
engine according to claim 6 with which said fuel-injection parameter setup means was equipped with 
a correction means to correct the fuel-injection parameter computed based on said engine output- 
torque demand based on the deflection of said amount estimate of NOX generation and a NOX 
generation weight label value is offered. 

[0018] That is, in invention of claim 7, since the fuel-injection parameter which becomes settled 
from an engine output-torque demand of an operator is corrected based on the deflection of the 
amount estimate of NOX generation, and a NOX generation weight label value, it becomes possible 
to perform cooperative control of the so-called engine output and the amount of NOX generation 
which bring the amount of NOX generation close to desired value, filling an output-torque demand 
of an operator as much as possible. 

[0019] According to invention according to claim 8, any 1 term of claim 1 to claim 7 which said 
inhalation-of-air presentation detection means equipped with the inhalation-of-air oxygen density 
sensor which detects the oxygen density under engine inhalation of air at least is provided with the 
control unit of the internal combustion engine of a publication. 

[0020] That is, in invention of claim 9, an inhalation-of-air oxygen density sensor is used at least as 
an inhalation-of-air presentation detection means. Since an inhalation-of-air oxygen density has the 
amount of generation of NOX, and strong correlation, presumption of the exact amount of NOX 
generation of it is attained by presuming the amount of NOX generation based on inhalation-of-air 
oxygen density information. 

[0021] According to invention according to claim 9, any 1 term of claim 1 to claim 8 in which the 
control member of the engine inhalation-of-air system which affects said engine inhalation-of-air 
oxygen density contains at least at least one of the EGR equipment which controls the amount of 
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exhaust gas recirculation to inhalation of air, the supercharge control unit which controls an engine's 

charge pressure, and the throttle equipment which controls an engine inhalation air content is 

provided with the control unit of the internal combustion engine of a publication. 

[0022] That is, by invention of claim 9, as a control member of an engine inhalation-of-air system, 

since at least one of EGR equipment, a charge pressure control unit, and the throttle equipment is 

used at least, an inhalation-of-air oxygen density is controlled by high responsibility. 

[0023] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained using 
an accompanying drawing. Drawing 1 is drawing explaining the outline configuration of the 
operation gestalt which applied this invention to the diesel power plant for automobiles. In drawing 
1 , the surge tank with which a diesel-power-plant body and 2 were prepared in the inhalation-of-air 
path of an engine 1, and 20 was prepared for 1 in the inhalation-of-air path 2, and 21 are inhalation- 
of-air branch pipes which connect a surge tank 20 and the suction port of each gas column. With this 
operation gestalt, the throttle valve 27 which extracts the flow rate of the inhalation air which flows 
the inhalation-of-air path 2, and the intercooler 26 which cools inhalation of air are formed in the 
inhalation-of-air path 2. A throttle valve 27 is equipped with actuator 27a of proper formats, such as 
a solenoid and a vacuum actuator, and takes the opening according to the control signal from the 
electronic control unit (ECU) 30 mentioned later. 

[0024] The pressure up of the atmospheric air which flowed into the inhalation-of-air path 2 is 
carried out by the compressor of the exhaust air supercharger (turbocharger) 35, and it is inhaled by 
each gas column through the back surge tank 20 and branch pipe 21 which were cooled by the 
intercooler 26 prepared in the inhalation-of-air path 2. What 111 shows to drawing 1 is a fuel 
injection valve which injects a direct fuel in each gas column. The fuel injection valve 1 1 1 is 
connected to the common accumulator (common rail) 115 which stores a high-pressure fuel. The 
pressure up of the fuel for an engine 1 is carried out by the high-pressure fuel pump 1 13, it is 
supplied to a common rail 115, and is directly injected in each gas column through each fuel 
injection valve 111 from a common rail 115. 

[0025] Furthermore, with this operation gestalt, the cylinder internal pressure sensor 110 which 
detects cylinder internal pressure is formed in an engine's 1 gas column. Although the cylinder 
internal pressure which it is prepared in one of the gas columns of an engine (for example, the 1st 
cylinder), and was detected by this cylinder internal pressure sensor 1 10 is used for a cylinder 
internal pressure sensor as central value of the cylinder internal pressure all the engine's gas columns 
with this operation gestalt, it forms a cylinder internal pressure sensor in each gas column, and you 
may make it detect the cylinder internal pressure of each gas column according to an individual. 
[0026] Moreover, a turbocharger shows that 31 shows to drawing 1 by the exhaust manifold which 
connects the exhaust air port and flue way 3 of each gas column, and 35. The turbocharger 35 is 
equipped with the exhaust gas turbine driven with exhaust air of a flueway 3, and the inhalation-of- 
air compressor driven by this exhaust gas turbine. The turbocharger 35 is set to the so-called VGT 
(variable geometry turbocharger) which equipped the compressor inlet port with the movable guide 
vane with this operation gestalt. In VGT, the rotational frequency of a compressor becomes possible 
[ changing the compression ratio in an inhalation-of-air compressor also in the fixed condition ] by 
changing the include angle of a movable guide vane and changing whenever [ to the impeller of an 
inhalation-of-air compressor / inhalation-of-air fluid inlet angle ]. 

[0027] For this reason, it is possible to change charge pressure to responsibility fitness with this 
operation gestalt compared with the case where an inhalation-of-air compressor (charge pressure) is 
controlled by the rotational frequency of a turbocharger 35. Furthermore, with this operation gestalt, 
the EGR equipment which makes an inhalation-of-air system circulate through a part of engine 
exhaust air is formed. EGR equipment is equipped with EGR cooler 45 prepared in the EGR path of 
the EGR valve [ which has been arranged on the EGR path 33 which opens an exhaust manifold 31 
and the inhalation-of-air surge tank 20 for free passage, and the EGR path 33 ] 23, and EGR valve 23 
upstream. The EGR valve 23 is equipped with actuators which are not illustrated, such as a stepper 
motor and a solenoid actuator, takes the opening according to the control signal from ECU30, and 
controls the EGR gas flow rate which flows into the inhalation-of-air surge tank 20 through the EGR 
path 33. 
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[0028] Moreover, with this operation gestalt, the inhalation-of-air oxygen density sensor 25 which 
detects the oxygen density under engine inhalation of air is arranged at an engine's 1 surge tank 20. 
The oxygen density under engine inhalation of air changes with the exhaust air flow rates supplied to 
an inhalation-of-air system by EGR equipment. The inhalation-of-air oxygen density sensor 25 
detects the actual oxygen density under inhalation of air supplied in a gas column during engine 
operation. ECU30 presumes the amount of NOX(s) generated by an engine's combustion based on 
the output of the inhalation-of-air oxygen density sensor 25, and cylinder internal pressure sensor 
110 output so that it may mention later. 

[0029] It is the electronic control unit (ECU) of an engine 1 which 30 shows to drawing 1 . ECU30 
of this operation gestalt is constituted as a microcomputer of a well-known configuration, and is 
considered as the configuration which connected CPU, RAM, ROM, input port, and an output port 
mutually by the bidirectional bus. ECU30 performs basic control, such as fuel-injection control of an 
engine 1 and revolving speed control, and also so that it may mention later with this operation gestalt 
An amount presumption means of NOX generation to presume the amount of NOX generation by an 
engine's combustion based on the gas column cylinder internal pressure detected by the cylinder 
internal pressure sensor 110, and the inhalation-of-air oxygen density detected by the inhalation-of- 
air oxygen density sensor 25, A NOX desired value setting means to set up a NOX generation weight 
label value based on engine operational status, The presumed amount of NOX generation so that an 
oxygen density deflection calculation means to convert into the deflection of an inhalation-of-air 
oxygen density and a target oxygen density, and this oxygen density deflection may become zero 
about deflection with said NOX generation weight label value It is functioning as each means, such 
as the EGR valve 23, a throttle valve 27, and a control means that controls VGT35. 
[0030] In order to perform these control, the output of the cylinder internal pressure sensor 110 and 
the inhalation-of-air oxygen density sensor 25 is inputted, and also the signal corresponding to an 
engine speed and the signal corresponding to an operator's amount of accelerator pedal treading in 
(accelerator opening) are inputted into the input port of ECU30, respectively from the engine-speed 
sensor 55 arranged near the crankshaft of an engine 1, and the accelerator opening sensor 57 
arranged near the engine accelerator pedal. Furthermore, the signal with which other operational 
status, such as a shift position of a car change gear, a steering angle (rudder angle), charge pressure, 
and a circulating water temperature, is expressed in addition to each above-mentioned sensor output 
is inputted into the input port of ECU30 from the sensor which corresponds, respectively. 
[0031] It connects with the fuel injection valve 1 1 1 of an engine 1 through the fuel-injection circuit 
which is not illustrated, and the output port of ECU30 is controlling the fuel oil consumption and 
fuel injection timing from a fuel injection valve 111. Moreover, it connects with the actuator of the 
EGR valve 23, a throttle valve 27, and the movable guide vane of VGT35 through the drive circuit 
which is not illustrated, respectively, and the output port of ECU30 is controlling the opening of the 
EGR valve 23 and a throttle valve 27, and the movable guide-vane travel of VGT35. 
[0032] Next, the control to the desired value of the amount of NOX generation in this operation 
gestalt is explained. To mention later, an engine's amount of NOX generation is presumed, and the 
amount of NOX generation is controlled by this operation gestalt so that this amount of presumed 
NOX generation becomes equal to a NOX generation weight label value. Therefore, in the following 
explanation, the control to the desired value of the amount of NOX generation is called "NOX 
feedback control. 11 

[0033] First, presumption of the amount of NOX generation of this operation gestalt is explained. 
With this operation gestalt, well-known combustion models, such as for example, an expansion 
ZERUDOBITCHI (ZELDOVICH) device, are used for presumption of the amount of NOX 
generation in combustion, the amount of generation of NOX in combustion — general — combustion 
temperature and gaseous mixture — it becomes a function with concentration, combustion models, 
such as a modified Zeldevich's mechanism, — combustion temperature and gaseous mixture — the 
NOX concentration generated by combustion is computed by inputting concentration, therefore, 
combustion temperature [ in / in order to presume the amount of NOX generation (concentration) 
using combustion models, such as a modified Zeldevich's mechanism, / combustion ] and gaseous 
mixture — it is necessary to get to know concentration 

[0034] the oxygen density under inhalation of air detected by the pressure variation and the 
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inhalation-of-air oxygen density sensor 25 in the gas column in 1 combustion cycle detected by the 
cylinder internal pressure sensor 110 with this operation gestalt, and fuel distribution of a 
combustion chamber — being based — combustion temperature and gaseous mixture — concentration 
is computed. That is, if cylinder internal pressure and the change property in the combustion cycle 
are known, the heat rate in the combustion cycle in a gas column will be searched for from these. It 
means what rate of combustion has produced the heat rate to which timing of a combustion cycle, 
therefore, the gaseous mixture at the time of a heat rate and combustion — it can ask for combustion 
temperature using a presentation (oxygen density). 

[0035] on the other hand — gaseous mixture — concentration is computable from the oxygen density 
under inhalation of air, and distribution of the fuel injected in the cylinder. Moreover, the charge 
distribution of cylinder internal combustion becomes settled by fuel-injection parameters, such as 
fuel injection timing and injection quantity, and the design items (injection pattern etc.) of a fuel 
injection valve. Therefore, it becomes possible to presume the amount of NOX generation (or NOX 
concentration) based on combustion models, such as a modified Zeldevich f s mechanism, by using 
the inhalation-of-air oxygen density detected by the cylinder internal pressure detected by the 
cylinder internal pressure sensor as input, and the oxygen density sensor, and a fuel-injection 
parameter. 

[0036] With this operation gestalt, feedback control of the amount of NOX generation is carried out 
so that the amount estimate of NOX generation computed by the above may become equal to the 
desired value of the amount of NOX generation determined from an engine's operational status. 
Here, the desired value of the amount of NOX generation is set up as the minimum amount of NOX 
(s) in the range in which fuel consumption and an output torque do not get worse in current engine 
operational status (lower limit). Generally between the variation of the amount of NOX generation, 
and the variation of an inhalation-of-air oxygen density, it is known that there is a correlation. For 
this reason, based on deflection with the amount of target NOX generation defined based on the 
current amount of NOX generation (estimate) and the engine operational status which were searched 
for by the above, by using the above-mentioned correlation, if which changes a current inhalation-of- 
air oxygen density, the amount of NOX generation will be calculated for the deflection of a current 
inhalation-of-air oxygen density and a target inhalation-of-air oxygen density in accordance with 
desired value. 

[0037] The amount of NOX generation is made in agreement with the amount of target NOX 
generation with this operation gestalt by operating the inhalation-of-air system control member of 
the EGR valve 23, VGT35, and throttle-valve 27 grade so that an inhalation-of-air oxygen density 
may be in agreement with a target oxygen density so that the deflection of the inhalation-of-air 
oxygen density for which it asked by the above may become zero. For example, if the opening of the 
EGR valve 23 is increased, since the exhaust air flow rate through which it circulates in an 
inhalation-of-air system through the EGR path 33 increases, the new air volume under inhalation of 
air will decrease relatively, and an inhalation-of-air oxygen density will fall. Moreover, if the 
opening of a throttle valve 27 is reduced, the new air volume which flows into a surge tank 20 from 
the inhalation-of-air path 2 decreases, and since the exhaust air flow rate through which it circulates 
through the EGR path 33 at an inhalation-of-air system to coincidence increases, an inhalation-of-air 
oxygen density will fall similarly. 

[0038] On the other hand, if the movable guide vane of VGT35 is operated in the direction in which 
charge pressure goes up, even if throttle-valve 27 opening and the opening of the EGR valve 23 are 
the same, the new air volume supplied to an engine will increase. For this reason, an inhalation-of-air 
oxygen density increases. Therefore, when only the amount according to the deflection of an 
inhalation-of-air oxygen density fluctuates EGR valve 23 opening, throttle-valve 27 opening, and the 
movable guide-vane include angle of VGT35, it becomes possible to adjust the deflection of an 
inhalation-of-air oxygen density to zero. 

[0039] Next, the above-mentioned NOX feedback control is concretely explained using drawing 2 . 
Drawing 2 is a flow chart explaining the most fundamental example of NOX feedback control. In 
drawing 2 , the combustion pressure data which consist of the combustion pressure and change per 
[ which was separately computed based on the cylinder internal pressure detected by the cylinder 
internal pressure sensor 110] combustion cycle, and the present inhalation-of-air oxygen density 
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R02 detected by the inhalation-of-air oxygen density sensor 25 are read at step 201, respectively. 
[0040] And in step 203, the heat rate in a cylinder is computed from the combustion pressure data 
read by the above, and cylinder internal combustion glow temperature is computed based on the heat 
rate in this cylinder, and the inhalation-of-air oxygen density R02 at step 205. the inhalation-of-air 
oxygen density R02 and the charge distribution of cylinder internal combustion which were read at 
step 201 by step 207 on the other hand — being based — the inside of a cylinder « gaseous mixture — 
concentration is computed. Here, with this operation gestalt, in order to simplify control, fuel 
injection timing computes the approximation charge distribution of cylinder internal combustion 
using a fixed value among the fiiel-injection parameters for computing the charge distribution of 
cylinder internal combustion. 

[0041] the inside of the cylinder internal combustion glow temperature (step 205) computed by the 
above at step 209, and a cylinder — gaseous mixture — based on a modified Zeldevich's mechanism, 
the amount of NOX generation (concentration) is presumed using concentration (step 207). 
Furthermore, at step 211, the amount of target NOX generation corresponding to the present engine 
operational status (concentration) is computed using the numerical map of the amount of target NOX 
generation beforehand set up according to engine operational status (for example, an engine 
rotational frequency, accelerator opening, charge pressure, a circulating water temperature) etc. 
[0042] Moreover, at step 213, the deflection (NOX concentration deflection) of the target NOX 
concentration computed at step 211 and the current NOX concentration estimate computed at step 
209 is computed, and the NOX concentration deflection computed at step 213 is changed into the 
inhalation-of-air oxygen density deflection delta02 based on the correlation beforehand searched for 
by experiment etc. in step 217. That is, the inhalation-of-air oxygen density deflection delta02 
computed at step 217 serves as the amount of increase and decrease of an inhalation-of-air oxygen 
density needed in order to make an engine's amount of NOX generation into the amount of target 
NOX generation. 

[0043] Furthermore, at step 217, the inhalation-of-air oxygen density desired value T02 is computed 
as T02=RO 2+delta02 based on the inhalation-of-air oxygen density deflection delta02 computed 
by the above, and the present inhalation-of-air oxygen density R02 read at the present step 201. At 
step 219, the desired value of whenever [ throttle valve-opening ], and a VGT movable guide- vane 
include angle (henceforth "VGT opening") is computed based on current engine operational status 
(whenever [ engine rotational frequency, accelerator opening, charge pressure, and EGR valve- 
opening ], whenever [ throttle valve-opening ]) and the current inhalation-of-air oxygen density 
desired value T02, respectively whenever [ for making an engine's inhalation-of-air oxygen density 
in agreement with desired value T02 / EGR valve-opening ]. In this operation gestalt, the relation 
between each above-mentioned desired value, engine operational status, and the inhalation-of-air 
oxygen density desired value T02 is beforehand called for by experiment etc., and is beforehand 
stored in ROM of ECU30 in the form of the numerical map which made the parameter engine 
operational status and inhalation-of-air oxygen density desired value. 

[0044] Next, at step 221, a driving signal is outputted to each actuator so that EGR valve 23 opening, 
throttle-valve 27 opening, and VGT35 opening may become the desired value set up by the above, 
respectively. That is, with this operation gestalt, open loop control (feedforward control) of EGR 
valve 23 opening, throttle-valve 27 opening, and the VGT35 opening is carried out to the set-up 
desired value. Thereby, an engine's actual inhalation-of-air oxygen density is adjusted so that 
deflection with a target inhalation-of-air oxygen density may become zero to responsibility fitness, 
and its actual amount of NOX generation of an engine (concentration) comes to correspond with 
desired value. 

[0045] Next, an operation gestalt different from drawing 2 of NOX feedback control is explained 
using drawing 3 . With the operation gestalt of drawing 2 , based on NOX concentration deflection, 
the target inhalation-of-air oxygen density T02 was computed based on delta02 and the present 
inhalation-of-air oxygen density after computing the inhalation-of-air oxygen density deflection 
delta02, and the desired value of EGR valve 23 opening, throttle-valve 27 opening, and VGT35 
opening was set up based on this target oxygen density. 

[0046] On the other hand, with this operation gestalt, the point which carries out feedback control of 
EGR valve 23 opening, throttle-valve 27 opening, and the VGT35 opening so that this deflection 
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delta02 may become zero is [ after computing the inhalation-of-air oxygen density deflection 
delta02 ] different from the operation gestalt of drawing 2 . Thus, it becomes possible by carrying 
out feedback control of EGR valve 23 opening, throttle-valve 27 opening, and the VGT35 opening to 
control more an actual engine inhalation-of-air oxygen density at accuracy to the value from which 
the amount of NOX generation becomes desired value. 

[0047] Drawing 3 is the same flow chart as drawing 2 explaining the NOX feedback control of this 
operation gestalt. In the flow chart of drawing 3 , steps 301-315 are the same as that of each 
actuation of steps 201-215 of the flow chart of drawing 2 respectively. Feedback control is carried 
out so that delta02 may become after inhalation-of-air oxygen density deflection delta02 calculation 
at step 315 in this operation gestalt and may become zero at step 317 about EGR valve 23 opening, 
throttle-valve 27 opening, and VGT35 opening. Since this control can use well-known feedback 
control, such as PID (proportionality, integral, differential) control based on deflection delta02, 
detailed explanation is omitted here. 

[0048] Next, another operation gestalt of NOX feedback control is explained using drawing 4 . 
drawing 2 and the operation gestalt of drawing 3 — the inside of a cylinder ~ gaseous mixture — 
when computing concentration, fixed values, such as fuel injection timing, were used as (step 207, 
step 307), and a fuel-injection parameter. However, fuel-injection parameters, such as fuel injection 
timing, fixel oil consumption, and an injection pressure, are changed according to engine operational 
status in fact, then, the value of actual fuel-injection parameters, such as fuel injection timing set up 
based on engine operational status with this operation gestalt, fuel oil consumption, and an injection 
pressure, — using it — the inside of a cylinder — gaseous mixture — he is trying to compute 
concentration 

[0049] Drawing 4 is a flow chart explaining the NOX feedback control of this operation gestalt. At 
step 401 of drawing 4 , combustion pressure data and the inhalation-of-air oxygen density 
concentration R02 are read like the drawing 3 step 301. However, with this operation gestalt, fuel- 
injection parameters, such as fuel injection timing set [ next ] up based on engine operational status 
(for example, an engine rotational frequency, accelerator opening, charge pressure, a circulating 
water temperature, etc.) by fuel-injection control separately performed by ECU30 at step 403, fuel 
oil consumption, and injection pressure, are read, and the charge distribution of cylinder internal 
combustion and the inhalation-of-air oxygen density which the charge distribution of cylinder 
internal combustion was computed at step 409 based on these fuel-injection parameters, and were 
computed at step 411 after computing a heat rate and combustion temperature based on combustion 
pressure data and an inhalation-of-air oxygen density at steps 405 and 407 — being based ~ the 
inside of a cylinder - gaseous mixture — concentration is computed, the inside of the cylinder 
computed by this — gaseous mixture — concentration becomes close to a more nearly actual thing. 
[0050] and the combustion temperature computed at steps 413-417 and gaseous mixture - 
presumption (step 413) of the amount of NOX generation based on concentration, calculation (step 
417) of the amount deflection of NOX generation, and the conversion (step 419) to the inhalation-of- 
air oxygen density deflection delta02 of the amount deflection of NOX generation are performed. 
Moreover, at step 421, like the drawing 3 step 317, based on the computed inhalation-of-air oxygen 
density deflection delta02, feedback control of EGR valve 23 opening, throttle-valve 27 opening, 
and the VGT35 opening is carried out so that delta02 may become zero. 

[0051] thus, the charge distribution of cylinder internal combustion computed using the actual fuel- 
injection parameter — using — the inside of a cylinder — gaseous mixture — concentration — 
computing — this gaseous mixture — it is possible by presuming the amount of NOX generation 
based on concentration to become possible to perform exact presumption of the amount of NOX 
generation, and to manage the still more exact amount of NOX generation compared with drawing 2 
and the operation gestalt of drawing 3 . 

[0052] Next, another operation gestalt of NOX feedback control is explained using drawing 5 . the 
operation gestalt of above-mentioned drawing 4 — the inside of a cylinder — gaseous mixture — the 
fUel-injection parameter set up based on engine operational status actual as a fuel-injection parameter 
used in case concentration is computed is used. On the other hand, with this operation gestalt, the 
point that an engine's fuel-injection parameter is set up based on an engine output-torque demand of 
a car operator and that the so-called torque demand control is performed is different. In torque 
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demand control, the engine output torque which an operator demands based on the information (for 
example, accelerator opening, the shift position of a change gear, a steering angle (rudder angle), 
etc.) about car actuation of an operator is presumed, and an engine fuel injection parameter required 
to obtain this engine output torque is set up. Although the fuel-injection parameter needed in order 
to, obtain this engine output torque for example, using an engine's response model (correctly reverse- 
response model) based on the estimate of the engine output torque which an operator demands is 
determined in the torque demand control of this operation gestalt, it is also possible to set up 
presumption of an operator's demand output torque and the fuel-injection parameter based on this 
demand output torque by other well-known approaches. 

[0053] Drawing 5 is a flow chart explaining the NOX feedback control of this operation gestalt. 
Actuation of each step of drawing 5 is the same as actuation of each step of drawing 4 , except that it 
is different that a fuel-injection parameter is determined by output-torque demand (torque demand) 
of an operator at step 503 and that the desired value of the amount of NOX generation is set up 
according to the engine operational status determined by the torque demand at step 515. 
[0054] Next, another operation gestalt of NOX feedback control is explained using drawing 6 . With 
this operation gestalt, a fuel- injection parameter and a NOX generation weight label value are set up 
by the torque demand like control of drawing 5 . Moreover, the point that feedback control of the 
inhalation-of-air system control member of the EGR valve 23, VGT35, and throttle-valve 27 grade is 
carried out is the same as that of drawing 5 so that the deflection of a NOX generation weight label 
value and the amount estimate of NOX generation may be converted into inhalation-of-air oxygen 
density deflection and this inhalation-of-air oxygen density deflection may become zero. 
[0055] However, with this operation gestalt, the point which amends the fiiel-injection parameter set 
up by the torque demand according to the amount deflection of NOX generation is different from the 
operation gestalt of drawing 5 . As mentioned above, an engine's amount of NOX generation, and an 
engine output torque and fuel consumption have the relation of a trade-off mutually. For this reason, 
if a fuel-injection parameter is set up by torque demand control only based on an engine output- 
torque demand of an operator, the charge injection distribution of cylinder internal combustion will 
not necessarily be set up in the direction which reduces the amount of NOX generation. For this 
reason, if an engine is operated with the fuel-injection parameter set up by the torque demand, the 
deflection of the amount of NOX generation and desired value will become a large value, and 
inhalation-of-air oxygen density deflection will also become large according to it. For this reason, 
the control input of inhalation-of-air system control members, such as an EGR valve for making 
inhalation-of-air oxygen density deflection into zero, becomes large, and the case where it becomes 
impossible to fully reduce the amount of NOX generation arises only with these control members. 
[0056] If the fuel-injection parameter is set up so that it may not be based on torque demand control, 
for example, the amount of NOX generation may always decrease like control of drawing 4 from 
drawing 2 on the other hand, when a big output torque will be required, for example like sudden 
acceleration, the case where sufficient output torque is not obtained but it is contrary to a demand of 
an operator arises. So, with this operation gestalt, the above-mentioned problem is solved by 
amending in the direction in which the amount deflection of NOX generation becomes zero 
according to extent of an operator's output-torque demand of the fuel-injection parameter computed 
by the torque demand. 

[0057] Since amount of NOX generation and engine output of an engine have the relation of a trade- 
off, both demands may be satisfied completely. However, it is possible by deciding beforehand 
whether you make which of the amount of NOX generation, and an engine output torque give 
priority in consideration of the operation situation (degree of an output-torque demand of an 
operator) to satisfy both demands to some extent. For example, with this operation gestalt, in sudden 
acceleration of a car, even if it gives priority to an output torque and the amount of NOX generation 
increases somewhat (namely, when an engine output-torque demand of an operator is very large), a 
fuel-injection parameter is set up so that an engine output torque may increase. That is, even if the 
amount of NOX generation generated with the fuel-injection parameter set up by the torque demand 
in this case is comparatively greatly separated from desired value, a fuel-injection parameter is not 
amended. 

[0058] On the other hand, like at the time of steady operation, when an output-torque demand of an 
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operator is comparatively low, priority is given to the demand to the amount of NOX generation, and 
the fuel-injection parameter set up by the torque demand is amended according to the deflection of 
the amount of NOX generation, and desired value, and a fuel-injection parameter is corrected so that 
deflection may approach zero. In this case, the amount of amendments of a fuel-injection parameter 
becomes large, so that the deflection of the amount of NOX generation and desired value is large. 
Thus, it becomes possible to perform cooperative control of the so-called engine output and the 
amount of NOX generation which bring the amount of NOX generation close to desired value, filling 
an output-torque demand of an operator with this operation gestalt as much as possible by 
considering both the demand to the amount of NOX generation, and a demand of the operator to an 
engine output torque, and setting up a fuel-injection parameter. 

[0059] Drawing 6 is a flow chart explaining the NOX feedback control of this operation gestalt. In 
the flow chart of drawing 6 , steps 601-607 are the same actuation as the drawing 5 steps 501-507. 
That is, in these actuation, while the heat rate in a cylinder and combustion temperature are 
computed based on combustion pressure data and an inhalation-of-air oxygen density, a fuel- 
injection parameter is set up by torque demand control (step 603). 

[0060] However, with this operation gestalt, fuel injection is not performed, using the fuel-injection 
parameter based on the torque demand set up at step 603 as it is, but a fuel-injection parameter is 
amended based on the amount deflection of NOX generation. Namely, in the case of the operation 
situation which should judge the operation situation which should give priority to torque, or the 
operation situation which should give priority to the demand to the amount of NOX generation, for 
example, should give priority to the demand to the amount of NOX generation, at step 609, the fuel- 
injection parameter based on a torque demand is amended in the direction in which the amount 
deflection of NOX generation becomes small. And at step 611, the charge distribution of cylinder 
internal combustion is computed based on the fuel-injection parameter after amendment. Moreover, 
in the fuel-injection control operation performed separately, fuel injection is performed based on the 
fuel- injection parameter after the above-mentioned amendment. 

[0061] Step 613 to the step 623 is the respectively same actuation as steps 51 1-521 of drawing 5 R> 
5. Concentration is computed (step 613). namely, the gaseous mixture from the charge distribution of 
cylinder internal combustion and the inhalation-of-air oxygen density which were computed based 
on the fuel-injection parameter after amendment in these actuation — The amount of NOX generation 
is presumed based on concentration (step 615), and inhalation-of-air oxygen density deflection is 
computed based on deflection with the desired value of the amount of NOX generation (steps 617- 
621). combustion temperature and gaseous mixture — Feedback control of the inhalation-of-air 
system control member is carried out so that oxygen density deflection may become zero (step 623). 
As mentioned above, according to this operation gestalt, it becomes possible to manage the amount 
of NOX generation correctly, accepting an output-torque demand of an operator. 
[0062] 

[Effect of the Invention] According to invention given in each claim, the common effectiveness it is 
ineffective to it being possible to manage an engine's amount of NOX generation correctly is done 
so. 
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AMI <t^«E©©«^?Sa£ *^ 6®a^igSSSffli365 

50 
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[0 00 9] «#JR3 KfatftDf^C Jztxtf. HflriBSfl© 

frie^^«{iM*s-fe'acc%^j;^«: > iiiriats 
[0010] w*^3©^-c«, b*wk 

[0 0 1 1 ] W^4KK«<D#MI§K:J:*itf. MiE NO 
{ca-^«,»-CJWJLfc. &JSB$©gi|^££S^rgg<!: 

icm-3^xNOx£m&zmm?z>> $r&mifrt>mm 

[0012] T&:b*i> If^314©^-C{3:, MimiS. 

pim^m t m&m&t k:s-?i,>-c n o » ^ss*s«i 

SJnS. C© t NO»*fiS*©«l^fc«. «*.«*£*' 
<JUFtf»* (ZELDOV I CH) &«&£©«»* 

[0013] m&ms KEtt©»m«:j:titf. kk. « 

mmmn^mmt icm^xmmmmtom^fmm 
zntu i, , em ofc«»««F©s^5uga:<bB(r^»^^ 

[0014] -r^fc^. i»^5©^-c» > 
s^m?ss©#w©i^K. «sa«ttss«:»^»r3£s 

u-z tcm-i^x&mz ntcfmftjmftifiWB&m 

-5 c -t 4> Biti-c* 5 mf%<DW%mmRmt,cfo 
cxfe&zjmftmmmzm^x. i&mi&i&imtwift 
mtitcm^xm^a^^wtii-r^cticj:!). =to 

0 iEsi-c n o, yzmmzmmr z> c & # oitgi % . 
[0015] n^Qtazmo&mc&tite, mcc. m 

tiff «*str3«aE©«MaiEtt»* 6 1m ? ti * was 
* - zwm.^m.zffiz.-tc. «*^5^fatg©rtj^ia 

[0016] T&to-b, IS^eC^HJ-C^, IKS© 

feens. cnccto. «iKi©ai^hJi'^^4>'^y 



5 

4#nJfi&4&.5. 

[0017] U»3»B7 KE«©»WCC«fcn«. 8He«tt 

m^TumzntcimmM'^*-**. mieno, 
£j&fi«tSffi 4 N o x t ©ran » r 

[00 18] tftb%, »*^7CD^Bj-r«, NO,4 
I >*>«> S^MtU^ 4 N O, £jjXft £ <Dfl.RMffll£?T 9 C 

[ooi9] ntmz (cfaigoffewcctti.*, furtaesm 
gj7 ©(,>-rn*» i mc§d&<Dtomm<oMW£m&m& 

[002 0] »^319©^-c« > 

t^m^mi ot^j: < 4 hmmmm.* 

[002 1 ] (Cie|gCD^|§fCj:n«. mflB^K 

a < 1 1 . mm^mammmmz aw seg r§ss 

2SilW*WSr9-«*a s, h;U$SS4©5%4>&< it 1 
o^tf. W^l)!P6f»*^8©^-rnA>l^«:IB*8 

[0022] -r &*>*^ it^gc^Bjfti, TO^m 

3K©W»SJR4LT. 4>&< 4<bEGRS|g. illftEEIM 
[0023] 

mmmmK.'o^xmwfz. muz. *§iwz&m$.m 

HJ-TS^-C*^. ^ UCfcl^T. lKfw — tf;Vx>i? 
>#f*. 2 «x>i>> 1 ©KfUlSg, 2 0 «gRSUlSS2 

fcisw^tt/cif-y*;^ 2 1 >*2 0 4 

S»fS©&m*-h4£&i&ir£K^ft i rc;&S. 
WKUrett. ©miiSg 2 tt BU&iHjlSg 2 £i&ta£SRA^ 
Sv©ijiEfi£&£*n 2> l-;^2 7, J:OTRf,£i$*p-r 

7«VUy^h\ ^a-ATi^a-X-**?©®!^ 
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(ECU) 3 Qfrh<DU' 1 Bm^K.&Cidgm& 

4S. 

[0024] !Rgyi8S2 tOfoALttm** PmSf&« 
<£-^?- + -y-i>) 3 5©EEiSitafCj:i5#?EE;*ft> 0k 

tutss 2 tcsw -r > * * - * 2 6 (c «t 9 ? n/cf& 
*2 o, tt«2 1 *erft«jW(c«xsti 

4. BiKin r^-r©^. &mmmcm.imni:m 
smmnmm^-cAio mnmm^i 1 n*. mbem 
wtnm-r z>&m.<DWEM (=j*>u-ju) 1 1 stcjg 

10 «ES^rt>S. «Kl©^«lSEMf4^>7-l 13&C 
U-;H 1 5fr&«jKft*S&Fl 1 l^bTigg^m 
[002 5] HJC. 4«tk^lra«M 1 ©MgfKti® 

20 wc-en-en©«js©fgfrtE*ffl«ij{c^wr^j;5«cL/ 
[0026] */c. 0i«c3i -cm-rmt&fmoimn 

h4Sf^ii8S3 4>£S^-rSgFmvx*^ K. 3 5 

■c^-r©«^-!i<5 : --f-y+-c*So ^-^> + -y > -»' 
3 5 «gMnii8§ 3 ©SPMtcJ; 0 IttttS n^sm^ - 1*> 
4. CO»«*-t>CcJ:0IB*Sft4lR«£Eli«4* 

vgt (Ayr^y^f-D-f-fft-yt-) 
30 4snrt>4. vGTttt, pjto*v F'<->©^S ; & 

c 4 «: «k o . EE ffi®<D®n®&-i£<Dtm'c <bm.mz.rn 

^©EEffiib*^^. 5 C 4 *Jojet 
[0 02 7] C©fcit>. ^|^te^gg-C«. 
5** 3 5©H^{Cj;f3KMEEI3ita (Mif&EE) 
-5^^C«?^r JiJ&BE5:JE£;gttm»{C^b3 tt* C 4 # 

©— gp*eRM^cc«3S2-ii-s e g RSig*tew6n-c^ 

£„ EGRSSgfct. i^-*^K3 liK^-yi' 
40 >^2 0 4£iiil-f SEGRil&S 3. *iJ:i>*EGRffi 
iS3 3_k«ClEg;*i-lft:EGR#2 3> fciD t EGR#2 
3 ±SSlffliJ© E G RjUStCtttt 6 n^t E G R ^ - 5 4 5 * 
«^.rti-S 0 EGR#2 3itmtril>l3:\.>Z7-v /•?■=&- 
VU^ K7^^^x-^^©Ti'?- J LX-^?:fit 

Ecu3o^e»©$ijfflifi^«:it;Dfciae[*4'3. e 
GRii8S3 3*a-^riRM^-y^>^2 occsgA-rs 

E G R#* jjfeS?r*lJta)-r 

[ 0 0 2 8 ] $?c. #S!S&^S§-CB. 1 ©-fr-S** 
>;f 2 0 (ClJtSMfRm*©^^*^^-^)^^ 
so igS^>-y2 5*ifBa$nrc^. tSB8®:M*©^*iS 
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si* e g R^g«c j: o w&mtcmiiZtizmfm&ic* 

D^tTS. **W*«fltfe>y-2 5tt. «KISM5tpCC 

6©-C£>5„ ^iST-SiMC ECU30B, 
?fig-b>-9-2 5©m^jt > |Sfl*jEE-fe>1>- 1 lOffl^tK 
*^t»r«M(Oj|«BK:J: D*lS3 *i4NO,**«6S&T 

[OO29]0HC3O -ejjvr©»> x>y > 1 ©s^- 

Wffljjti? h (ECU) "CifeS. ^WOECU3 

0«. £Wio-7-f?a3>ea- $ <t OTflifS;* 
h. CPU. RAM. ROM, AM«-K tttfj*!*- h 

C U 3 0 «x>i» 1 ©j^f4i«W*iJ®. @C8tlHttl#0 

a*ww*ff 5 «*». 2Bew0g*-c««asr* «t 

?gg-fe 2 5 -c»a i>tc®Mmm&m.± tcmrmxm 
m<D)m<£ <£ £ n o, ^s^Bts-r s n o x *sss«s 

w&*-sNo,«BtMi«5e#a. Ji^snfcNOxtoSS 

tf. c commSk&iM^^' a k: & £ J: 5 «: . egr#2 
3. xa-^h;L-^2 7, VGT3 5Zm®t2>mW^®. 

[0 03 0] Cft*>©iM®£fT 5 /<:«>. ECU30OA 

•y-2 5©Uj;fr#A2;$ivct,>-5f&. x>y>i©^7> 

£«#£#A#3*vrt,>£., Mtc. ECU3 0©Afttf 

-Ftctt. ±ias-fe>-!fw^i«^{c. vmsaaxDisy 
*as^f©fi©asg!Kffi*a-r«#*s. -en^tiste-r 

3 -fe 6 A# 3 *vc l> 

[0 03 1 ] E C U 3 0©tH?7#- h «. H5*Utt(,»« 

*«ira»**LTx>;;>i©jK8i|«#pi l i«c» 
^sn. 1 1 ^6©^«wsi^*» 

immLtj:l,mW)M&&ftLXZtl?tlE GR#2 3 . 
*n hJl,^2 7fcJ:0*VGT3 5©pJtt*f^.F^-> 
©T*9^x-*{Cgi^3*x. E GR#2 3iXD«; h 
^#2 7 ©lag&tfVGT 3 5 ©nJKltfW K^->^S& 

[0 03 2] **6SJg!HCC*jW^NO,*^fi© 



(5) #112002-371893 

8 

[003 3] ST. *ISi0<SI©NO,*^S©*^CC 

-o^xmwrz. ^mmmmxit, «few^No, 

*Rfcfi©ii3£{c, ^x. tf. ftA-fe?Jl> Ft?? ( Z E L D 

ovich) wmv^cmM^^tem-rz* m 

«&c*5WS NO, ©*&»*. -J»{c*8«SSaS<fcS^ 
«fci©H*«:fc3. *fc*-W> F e ? ^8W»^©jK^* 

io j^ii^cto^jiS-rsNOx^ft^^tB-rsfe©^*^,, 

[003 4] #*jBB«-Ctt. «rtffi-fe>* 1 1 0 "Ctft 
BBRaK-fev* 2 5-Ct^aL,fcK«*©K3Riga. SO' 
flE4*#at/ri»S. H5l*JEK>. RW©I 

20 w©j^ji^-Y^Ji'Cc*sw^^*^A5^fee.ns 0 fm 

[003 5] Wiia.tp<Dmmi&&± 

ffift acmsi ^ n/cjgs^©^-^ t *» e^c ar c i * 

«ffli«^7^$, S^M*4i«*t#©g:tt^7n («*f 
30 (SrtlE-te>lJ-C^mL//cftirt)E<!:K?S?ga-fe>f-C^tU 

O-CNOx^fiSJi (*/c«NO,?gS[) ^Jt^-rSCi*? 

[0036] *m&mm-c «, ±ia«:«t oiwastifcN 
Ox 4fiSfi«eeffl*t6SH©aiew.«* ^snsNo, 

-F^^^wwr*. cct. NOx*tsa©@#fii 

40 ,Wt0^cl,^H-C©ifcig©NOx* (TM) il/tt 
^^tir^So — «{CNOx*e£S©^fc*iiR»K3S 
ift@[©^'f bSi ©raw: «*SKH&#s* -5 c i #%i ?.tir 
1^-5. C©ftiJ?>, ±IS{C<J:0**6nft:3iaE©NOx* 

^■scticto. ^©©m^fsa^i'n/cw^ts 
•&n«NOx*sKfi*i@«fii«:— Srrs*\ -r^t?^. 

so [0037] ^mmmmvit, ±ib«: j: o*»/c!rmk 
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mmmmm&&t,c-W(.-? -sj:5«:egr#2 3. vg 

T 3 5 . XO? h 2 7 ^gttURM8PfiS&fBt& 5 
■tfSCi(Cj:0. NO»*jaat*B«NO»ffefiJaUC-HR 
StiS. Witli. EGR^2 3©PiS ; Srlt^:-rSi. E 

GRjiss 3 3 ^m^xmss^icmmt zmfmst&tis*. 
mzi&T-rz. */c xo 9 7cDpas*®T$ 

fBaa»236>6-!f--^*>*2 0«:i*A-r*»r 
fm*m'J> 0 . HBtc E G RilSS 3 3 r««3fi«: 

[0 03 8]— VGT3 5©pH&#-f F^->&ifi 

6SS-$>EGR*F2 3©HflW«HI— -C&oTt*. SRKft 
»3ti4«f««3Wt^:r4. CCD/cat), 
*t*TS. ftoT. EGR#2 3BSg. XD;>h;U#2 
VGT3 5©iiJBb:tf-/ P^->ftJX««ABHR 
iSSCDOMCClc. Ctcm.tc.Vim.? h C i. ic J; D . 

[0 0 3 9] H2*ffll»r±iaNO,7^-K^ 
M^ff-r- $ t . 5Rm®3t?gffi-fe 2 5 r«W Ufcii 

co 04 0 ] -eo-c. ^-^2 0 srwitatcioa 

^20 s-cttcofgfrtJSns^^tKasisRessRo, 
itcs-^^Tigirt^iaK^scwsns. — -n. xf? 

-72 0 7 -Cli. Xt- v V2 0 1 -C§B&/WctRM®f!tigS 

ro, tw\\HMnft^tKm^xmnm^mmg.&n 

tc&nftteP&^*nmztcft<Dm\m.M'-< ; 7Ji-z 
©5 *>. mmiwmm\mmm*®m cxftowtumft 

mmmmum. 7-205) ^ffina^auiis (x 

f^2 07) i*»l>r, ffi^-tfAFhT -7 

-3t>-cNo,sjaai<«ys) *s*^$n-5. ek. xt- 

*^2 1 1-C«. ^tf>$g»jIitSl#5g (W*«&M[hJSk 

<mmmmmt£.ttfe-?z>mmw o, ^sxa (tag) # 

[0042] ifc, X-^f 7*2 1 3-C«> Xf?7 - 2 1 
l-C^aU/cSWNO.igSiX^y 7'2 0 9rfftHL- 
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Z.T-v-72 1 1 X\i^tb9kW.l£<<C&>0i£tb 

x^tdmm%K.m^x. ^f^2i 3-cmmt/ 
fcN o x m&.mmzi8ifmmimmgA o 2 tc^-r 

f Xt-'jV2 1 7r#£ffl;*tt£©fv&3$tsgaffl 

[0 04 3] MK. Xf^2 1 7"C«. ±iBiCj:f3» 
tHb/c©m^iSS(iMA0 2 <t31ffi©Xf-9^2 0 1 
•C^^/c^SEOtRW^f^SRO.itC^C^-C, ® 
10 Sl&SSfAKBSffiTO,**. T0 2 =R0 1 +AO a iUr 
Htffli*4-i£. ^f^2 19T«, ^fiE©t£MS$K«/E! 

(«MB@«tt. T^-feJUUS. ®S6JE. &J>*EGR#8! 

Tpltt^-f F^->ftS <fcTF> rvGTg§Sj <kt,^ 

20 mmvLmtmmwmm&s&mi:Z'-<vJ--z±Ltc$( 

filv ? 7"©0-CE C U 3 0©ROM«C^f§ffi$tiri^ 

[0 04 4] &tC. ^f-^2 2 lm EGR#2 3 
Hit. Xn^ h;U^F2 7P3S. ROTGT3 5» 

^n©Ti'^*i-^5cni6ft#*5ai*$ns 0 f^tt? 

***t»»tr«. EGR^2 3PSS. XO-^hJU# 
2 7I3S, RCXVGT3 5^a«, ^§n/c@«filK: 

30 So CtifCfcO. tSM©*^©5R*^^igS«lS§t4a 

sn. «ib8©*^©no^^s mm ivmmmic- 

[0 04 5] ;^{C. m3^m^X. NO x 7^-F^f 
f ««P©EI 2 1 !MO©*il0B*«:ot>T«9IT*. H 2 

«?gg{CS-5t>rEGR^2 3PHK, xn^h;U#27 

40 gga> rc;vgt3 5is©is«*tssoT^fc. 

[0046] Ch(C»t/t, 2|s:*ifeJf^^«®^,^Tg 

gii^A0 2 *#ffl^. e©il^A0 2 as-fe*cifc:&SJ:5 
(CEGR^F2 3glS. XD-y h;U#2 7P3S, SC^VG 

t 3 5 4 - f^ » zmwrz &tAia 2 (Dmmm 

Miffi»0-Cl,»4. C©<t^«:, EGR^F2 3P§a> X 
d ^ h-»U#2 7P3a, &iy : VGT3 5g{iS£:7.f-F>'< 

50 [0 04 7 ] 13«. ^«S^S§©NO x 7 ^- F^'y 
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I3(D7a-?-t-HCfel,>t, *y-?^3 0 1*»6 3 
151*. *rfl^tm2<D-3U- b<DXr-yZf2 0 
1*>>62 1 5©S«ffiH— C*S. ***JBtt"C«. 

* f ? 7 - 3 1 5 "C®m®«?SS<l^A O, J?Htfg. * 7 
?:/3 1 7T?,i. EGR^2 3Pae. XP*h;l/#2 7 
SyVGT3 5iS5A0 1 AifntcWJ:5«: 

7 ^ - PM» COJWB, m.ifliiAO 

,(CS'5< P I D (JfcW. «fh Sfc») Wmt££<DQ#B 

[0 04 8] ^K, 04*»>tNO,7 * - F>< f 9 

tsrtii^,?ga*»w-rs^«: <x 7^ 7*20 
mnmmmm, tmmmm. mmstimommmm^ 

[0049]i4lt T$mm®&<r>KO % y 4- F'<? 
7"4 0irtt, 03Xt-v7-3 0 1 i^tc. j^EEf 1 

xmrnmrca. xic * ? v -t a 0 3 rgijjfc e c u 3 0 

TT. Xt-^ ^4 0 5i4 0 7<fcfj^li7 r -^i®^^ 

^f^^ogrfj, ctt^©^®!-^^-* 

[0050] •eLT, ^f^4 13*64 17t«|[ 

8£5£ 13), NOx£j£Sd^©#tH u 

f-^4 17) &tf N Ox *fiSSSM©^m^Z^giB 
iAO^Ofig 1 9) WftotxS. * 

fc. Xf5-74 2 17B, I3^f-^3 1 7 <tl§tt£ 
mmsnfcKMM^igSliMACKS^^r. E 
GR^2 3P5S. ^n-^;l/#2 7iS. &0'VGT3 
5Plg^, AO.aJ-fe'afc&SJrSCc:? F'<? i>U 

[0 05 1 ] C©«fc5«:. M£©»4«af^^--*£ 

m^xnm\stcf$ftm^^*m^x®mu^ffig.* 
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A^tliJSO. 02. H3©£ifc#l»CC«**T:M«:iESI 
ft N Ox ^figfi©^l^f Hi #*Jf}£ i&otOS. 
[0 05 2]^C«1, S5?:ffll<iT:NOx7 4 - h'^v* 
W8P<D)3II<D%N^tt«Sm-r -5 . ±l£©0 4 ©3SJSJ&18 

t?«. Wiftm&mgmznmrzf&icm^ztimmm^ 
&m<Di&mtiit) h^^s^cs-^c^Trg^sn-s. 

*9>£ FtWim^ftS^astBMLTri,^. 
F^d?f t v:>FiW®JT?«. )»£*©»Wfil^«cBS|-rstg 

S <DCc^tt«MJ8$M*f<" 7 ^ - ^ tfRse 3 ti S . 

<DmttztimtiiJ]V>i>?<Dmi£mt l cm-?i.>x> ®m(d 
20 ies*^* (iEMtcttaacaref 1 *) mmbxcom 

-£#i&5£3*i£#. ffe©S*D©:fri*K: <fc o . si^t© 
^ffl* ©JiSi. c©s^a*hJi'i'{cs^< 

[oo53]i5«, *mm&m<DNo, ■? *- ? 

v ■fommz, v -7*5 o 3 xm&t&w^ * -*# 

Sn^Ci, 5^7-^5 1 5T?NOx£j££©@& 
30 fii*J h )l i> ?v > F «c J: «P ^£ 3 n S «HatEK)B(ci& 
GTra^SnSCi^BaUTTC^JWWJ. 04O§X 

:7©&f|= i I5I-T? * £ , 
[0 05 4] ^{C. S6«r^>-CNOx7 ^ - 

®m<DM<Dmm : &i&< l c-o^xwm-?z>o xmamtsrc 

it. m 5 ©*« i R«(c h ;u i' 7 r -7> F tc i •) 
^7^-fiNOx&£tItfl«S3n5. */c. 
NOxSllggii NO,^SS«ISffii©ffl^*8fem 
St^igSi@^K:^#b. C©!»»^5efflM*s-fefncc 
iSSJl^K, EGR#23. VGT35. ^P»W 
40 2 7 «UDKAftfMflPC£*':7 - F^ ^ trMWZtiZ jfi 

[0 05 5 ] #SUS0SST?tt. h;Ui'7 t -7>F 

«C J: «3 R£ S tlWKS**!©^^ - * * N Ox^«ffi 
MKtc: D TTffiiETS 5 ©*JSff^i L TT^ 

Mei«St^«: hi/- F^7©m»k:*)S. c 
©fc«>. aii£^©siigm^ h;u^s*©*{c*-3c»T: h 

-rt^T 1 -^ F*iJfflI«:«i:9«<?4«W^7^-^«:a:^i» 
ISSrtM^iaW^ti^L^NOx^SS*®^ 
so -S^lSKCttg^Sft&t,*. c©fcfc. h;w^7 ; v>F«: 
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Ki6fcT«il«*i*ffi«llt,;ft:S<ft&. C©/ci& v Bgft 
WWSSR©»f¥**«^: * < & 5 . C ft 60MflP£X<D* 

«0 2 *« 604 ©ft|fflJ©J: 5 KflttCN 0.£j£B*{£tt 
HQMnBft£<!>J:9 (c^fttttttA h^f #B#3ft*» 

> pec j: o mu u TdKmw^ 5 ^ - * ftwesotH* 

h;u*^J?©?igtt:ic;DT. NO^iiiMatc 

% £ CCffliE-r £ C 4 &C <fc 0 ±BBNIfl« L- T t, > 
-5. 

[0 05 7 ] p!8©NO,£j^4®|I8liJ;*>4W:h U- 
5CittTt%t^»5. SttRft (Mite 20 

i«MtH^J h;U*4©4'^6£&^3ttS*>£^i*>&isi!> 

r *j < c & 5c j: •? M#©g3?£ * zmmms. 3 * £ C 4 

ittz^m-it) mtiVJVf^m.^^. ^!>no, 
WMNt* 1 ** tutt. commie 

*<»tirt>rt.. j&f4«!W^7^-*«*iSiELfti>. 
coo58] -fs. m-mm$mm<z>& 5«e< xcaotu 

Kit trim U deans' o(cjfi~K J: 5 (ctK*4*W^ - 
5^-^€r^iE-r-5.. COm&lCit. NOx*&££4B 

mt 4 ©©m*^^ <- » » £ awwitt* 5 s - * ©isiEa 
RSfiK*f-rs^i^raw*h^i'tc>iPt-rsaK#©^ 40 

4(c«fcri. SiK^©ffl*h;u*g:££r£S/tW$§fct, 
ft#6NO,£/&fi£@«<fiCcfi-3W.£. t^«5>S^B8 

4. . 

[0 05 9] 06«» #mffi&m<DN O, 7 ^ - K/t* 
?fflW$:lfrWr2>7a-?-+- t--c*£„ 16070- 
+ - hJCfcl^-C. Xf^B 01#>66 0 7B, 05 
v 75 0 1 #>6 5 0 7 4|BJ— ©»fTC*4. Tftt) 
tft*>©&frc«, ^^E^-fi^^igaEi 50 
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#st9:5£3ft.5 (*xy:/6 03) „ 
[0 06 0] 0#>U *Hte^SSr«X7 u 5'7'6 0 3-C 

£^©g*^LTj^W«mT5©-C«&<. NO x 

xtmm» n 7 ^ - z zmiE-r -s . 
-r ftfrfp. o 9t?«. Hu^ast-r^aa 
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